
Printed by Jouve, 75001 PARIS (FR)

(19)
E

P
2 

99
8 

84
2

A
1

TEPZZ 99884 A_T
(11) EP 2 998 842 A1

(12) EUROPEAN PATENT APPLICATION
published in accordance with Art. 153(4) EPC

(43) Date of publication: 
23.03.2016 Bulletin 2016/12

(21) Application number: 14838891.1

(22) Date of filing: 25.07.2014

(51) Int Cl.:
G06F 3/046 (2006.01) G06F 3/041 (2006.01)

(86) International application number: 
PCT/JP2014/069668

(87) International publication number: 
WO 2016/013105 (28.01.2016 Gazette 2016/04)

(84) Designated Contracting States: 
AL AT BE BG CH CY CZ DE DK EE ES FI FR GB 
GR HR HU IE IS IT LI LT LU LV MC MK MT NL NO 
PL PT RO RS SE SI SK SM TR
Designated Extension States: 
BA ME

(71) Applicant: Newcom Techno Inc.
Chiyoda-ku, Tokyo 101-0021 (JP)

(72) Inventor: TAHARA Kenji
Kuki-shi
Saitama 340-0203 (JP)

(74) Representative: D Young & Co LLP
120 Holborn
London EC1N 2DY (GB)

(54) POSITION DETECTION UNIT

(57) [Problem] To provide a position detection unit
having considerably more flexibility.

[Solution] A position detection unit comprising: an
XY coordinate formation section having a configuration
in which X-axis line bodies composed of a plurality of line
bodies and Y-axis line bodies composed of a plurality of
line bodies are caused to intersect each other; a drive
signal input section for inputting drive input signals to one
end side of the plurality of Y-axis line bodies, the drive

signal input section being provided to one end side of the
plurality of Y-axis line bodies; and a position detection
signal output section for outputting a position detection
signal corresponding to a designated coordinate position
when a position designation tool has designated an XY
coordinate position of the XY coordinate formation sec-
tion, the position detection signal output section being
provided to one end side of the plurality of X-axis line
bodies;
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Description

TECHNICAL FIELD

[0001] The present invention relates to a position de-
tection unit capable of being used in a terminal device
provided with a display surface on which, e.g., a touch
panel has been superimposed.

BACKGROUND ART

[0002] A terminal device having a display surface on
which a touch panel has been superimposed is widely
used as means in which a user designates a specific
display position on the display surface, whereby process-
ing of information corresponding to the display position
can be executed in a simple manner.
[0003] Conventionally, in this type of terminal device,
there has been proposed a position detection unit having
an electromagnetic induction scheme as detection
means for detecting a position designated by the user on
a tablet display surface, wherein a position-designating
member housing a parallel resonance circuit, a magnetic
body, or the like is brought into proximity to a display
surface where several loop coils are disposed in the dis-
play surface, whereby the proximate coordinate position
is detected as the position designated by the user (Patent
Reference 1).

PRIOR ART REFERENCES

PATENT REFERENCES

[0004] Patent Reference 1: Japanese Laid-Open Pat-
ent Application 07-044304

SUMMARY OF THE INVENTION

PROBLEMS TO BE SOLVED BY THE INVENTION

[0005] However, in the convention configuration dis-
closed in Patent Reference 1, loop coils formed by mu-
tually parallel conductors are arranged so as to be mu-
tually superimposed. Therefore, implementing such an
arrangement requires, e.g., the use of a printed circuit
board provided with through-holes and wiring on both
sides, and has various other restrictions in terms of the
configuration of the position detection unit.
[0006] In view of the above, a position detection unit
having considerably more flexibility is provided by the
various embodiments of the present invention.

MEANS USED TO SOLVE THE ABOVE-MENTIONED 
PROBLEMS

[0007] The position detection unit according to an as-
pect of the present invention comprises: an XY coordi-
nate formation section having a configuration in which a

plurality of X-axis line bodies composed of line bodies
and a plurality of Y-axis line bodies composed of line
bodies are caused to intersect each other; a drive signal
input section for inputting drive input signals to one end
side of the plurality of Y-axis line bodies, the drive signal
input section being provided to one end side of the plu-
rality of Y-axis line bodies; and a position detection signal
output section for outputting a position detection signal
corresponding to a designated coordinate position if a
position designation tool has designated an XY coordi-
nate position of the XY coordinate formation section, the
position detection signal output section being provided
to one end side of the plurality of X-axis line bodies;
wherein the plurality of Y-axis line bodies has one end
connected to the drive signal input section and another
end short-circuited; and the drive signal input section
comprises a Y-axis line body selection section for select-
ing at least two Y-axis line bodies for forming an input
loop coil from the plurality of Y-axis line bodies.
[0008] The terminal device according to another as-
pect of the present invention comprises a position detec-
tion unit according to the above; and a central processing
unit for processing information on the basis of a position
detection signal outputted from the position detection
unit.
[0009] A position detection unit having considerably
more flexibility is provided by the various embodiments
of the present invention.

BRIEF DESCRIPTION OF THE DRAWINGS

[0010]

[FIG. 1] FIG. 1 is a schematic view of the terminal
device 1 according to a first embodiment of the
present invention.
[FIG. 2] FIG. 2 is a block view showing the configu-
ration of the terminal device 1 of FIG. 1.
[FIG. 3] FIG. 3 is an electrical connections diagram
showing the specific configuration of the position de-
tection unit 10 of FIG. 2.
[FIG. 4] FIG. 4 is a conceptual view showing a switch
management table provided inside the designated-
position detection control section 16.
[FIG. 5] FIG. 5 is a conceptual view showing a switch
management table provided inside the designated-
position detection control section 16.
[FIG. 6] FIG. 6 is a conceptual view of input loop coils
formed by the position detection unit 10 of FIG. 2.
[FIG. 7] FIG. 7 is a conceptual view showing a switch
management table provided inside the designated-
position detection control section 16.
[FIG. 8] FIG. 8 is a conceptual view showing a switch
management table provided inside the designated-
position detection control section 16.
[FIG. 9] FIG. 9 is a processing flowchart for the case
in which a plurality of switch management tables is
used.
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[FIG. 10] FIG. 10 is a view showing the specific struc-
ture of the Y-axis line section 12 constituting the XY
coordinate formation section according to the first
embodiment.
[FIG. 11] FIG. 11(a) is a view schematically showing
the end part of a conventional Y-axis line section.
FIG. 11(b) is a view schematically showing a partial
cross section of the end part of a conventional Y-
axis line section.
[FIG. 12] FIG. 12 is a view schematically showing
the structure of the end part of a Y-axis line body
constituting the Y-axis line section according to the
first embodiment.
[FIG. 13] FIG. 13 is a block view showing the con-
figuration of a terminal device 100 according to the
second embodiment.
[FIG. 14] FIG. 14 is an electrical connection diagram
showing the specific configuration of the position de-
tection unit 110 of FIG. 13.
[FIG. 15] FIG. 15 is a conceptual view showing a
switch management table provided inside the des-
ignated-position detection control section 116.
[FIG. 16] FIG. 16 is a conceptual view showing a
switch management table provided inside the des-
ignated-position detection control section 116.
[FIG. 17] FIG. 17 is a conceptual view of input loop
coils formed by the position detection unit 110 of FIG.
13.
[FIG. 18] FIG. 18 is a conceptual view of X, Y axes
formed by the position detection unit 110 of FIG. 13.
[FIG. 19] FIG. 19 is a view showing the specific struc-
ture of the Y-axis line section 112 constituting the
XY coordinate formation section according to the
second embodiment.
[FIG. 20] FIG. 20 is a view showing the specific struc-
ture of the Y-axis line section 112 constituting the
XY coordinate formation section according to the
second embodiment.
[FIG. 21] FIG. 21 is a view showing the specific struc-
ture of the X-axis line section 111 and the Y-axis line
section 112 constituting the XY coordinate formation
section according to the second embodiment.
[FIG. 22] FIG. 22 is a block view showing the con-
figuration of a terminal device 200 according to the
third embodiment of the present invention.
[FIG. 23] FIG. 23 is an electrical connection diagram
showing the specific configuration of the position de-
tection unit 210 of FIG. 22.
[FIG. 24] FIG. 24 is a conceptual view of the X, Y
axes formed by the position detection unit 210 of
FIG. 22.
[FIG. 25] FIG. 25 is a view showing the specific struc-
ture of the Y-axis line section 212 constituting the
XY coordinate formation section according to the
third embodiment.

MODE FOR CARRYING OUT THE INVENTION

[0011] Embodiments of the present invention will be
described with reference to the attached drawings. The
same reference symbols are used for shared constituent
elements in the drawings.

<Overview of the first embodiment of the present inven-
tion>

[0012] A terminal device 1 provided with a display sur-
face on which the position designation detection device
according to the present embodiment has been super-
imposed will be described as the terminal device accord-
ing to the first embodiment of the present invention. In
the present embodiment, a smartphone will be described
as an example of the terminal device 1, but as shall be
apparent, no limitation is imposed thereby. Examples of
a terminal device include a tablet-type mobile terminal,
a mobile telephone, a PDA, a mobile game machine, a
laptop computer, a desktop computer, various business
terminals (registers, ATM terminals, ticket vending ma-
chines, and the like), a handwritten signature authenti-
cation terminal, and a large display device for electronic
advertising. In the present embodiment, a terminal device
in which a position detection unit 10 is provided in super-
imposed fashion to the position detection unit display
section 30, but as shall be apparent, no limitation is im-
posed thereby. For example, it is possible to apply the
position detection unit 10 according to the present em-
bodiment to a terminal device in which a display section
30 is not provided or in which a separately provided dis-
play section is connected and used, such as in a digitizer-
dedicated tablet.
[0013] FIG. 1 is a schematic view of the terminal device
1 according to a first embodiment of the present inven-
tion. In FIG. 1, the terminal device 1 according to the
present embodiment comprises at least a position detec-
tion unit 10 and a display section 30. Described more
specifically, the position detection unit 10 and the display
section 30 comprise a Y-axis line section 12 disposed on
the display section 30, an insulating layer 13 disposed
on the Y-axis line section 12, an X-axis line section 11
disposed on the insulating layer 13, and a protective layer
section 31 for covering the display section 30 and the
position detection unit 10. An XY coordinate formation
section is composed of the Y-axis line section 12, the
insulating layer 13, and the X-axis line section 11, and
the contact and proximity operation position of the user
are detected as an XY coordinate position on the oper-
ation display surface of the protective layer section 31.
[0014] In the present embodiment, the user reads an
information display projected on the display section 30
from the protective layer section 31 side, and is able to
designate a specific information display element by using
a position designation tool 2 having a pen shape that can
be grasped by the user.
[0015] In the present embodiment, the XY coordinate
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formation section constituting the position detection unit
10 is composed of transparent electrodes or the like in
order to describe an example in which the XY coordinate
formation section is provided in a superimposed fashion
on the upper surface of the display section 30. However,
the position detection unit 10 according to the present
embodiment may as shall be apparent be implemented
as an embedded touch panel sensor in which the XY
coordinate formation section constituting the position de-
tection unit 10 is provided to the lower surface of the
display section 30. It is also possible to apply the position
detection unit 10 to a terminal device in which a display
section 30 is not provided or in which a separately pro-
vided display section is connected and used, such as in
a digitizer-dedicated tablet, or to an electronic blackboard
or other terminal device. In such cases, the XY coordinate
formation section constituting the position detection unit
10 is not necessarily required to be composed of trans-
parent electrodes or the like.
[0016] In the present embodiment, a stylus pen having
a pen shape will be described as the position designation
tool 2. However, the position designation tool 2 is not
limited to being a pen shape and is as shall be apparent
not limited to being a stylus pen as long as the designated
XY coordinate position can be detected by the position
detection unit 10 according to the present embodiment.
[0017] FIG. 2 is a block view showing the configuration
of the terminal device 1 according to the first embodiment
of the present invention. In FIG. 2, the terminal device 1
according to the present embodiment comprises at least
a position detection unit 10, a central processing unit 20,
and a display section 30. The configuration may also
have, as required: a storage section composed of ROM,
RAM, nonvolatile memory, or the like; an antenna and
wireless communication processing section for connect-
ing to a remotely disposed terminal in a manner that al-
lows wireless communication; and various connector
sections for connecting with priority to other terminal de-
vices. In other words, FIG. 2 shows the configuration of
the terminal device 1 according to the first embodiment
of the present invention, but the terminal device 1 is not
required to be provided with all of the constituent ele-
ments shown herein, and the configuration made omitted
a portion thereof. Also, the terminal device 1 may com-
prise constituent elements other than those shown here-
in.
[0018] The position detection unit 10 is disposed on
the upper surface of the display section 30, and compris-
es the Y-axis line section 12, the X-axis line section 11,
and the insulating layer 13. It is possible to use a known
substrate material as the insulating layer 13, but in the
present embodiment, a printed circuit board provided
with through-holes and wiring on both sides is not re-
quired to be used, and it is therefore possible for the
insulating layer to be composed of polyethylene tereph-
thalate (PET), polycarbonate (PC), or other transparent
film material. The specific details of the position detection
unit 10, including the X-axis line section 11 and the Y-

axis line section 12, are later described.
[0019] The central processing unit 20 exchanges an
information display signal Sl with the display section 30.
The central processing unit 20 also receives from the
designated-position detection control unit 16 a display
position detection signal S2 showing a designated posi-
tion when a user has designated a specific position on
the XY display surface of the display section 30 by per-
forming an operation in which the pen-shaped position
designation tool 2 is brought into contact with or proximity
to the display surface of the display section 30 (herein-
after referred to as a "pen touch operation"). The central
processing unit 20 is thereby made to process a variety
of information.
[0020] The display section 30 displays information on
the basis of the information display signal S1 generated
by the central processing unit 20 on the basis of, e.g.,
image information stored in the storage unit (not shown).
For example, the display section 30 is composed of a
liquid crystal display, and is provided with a protective
layer section 31 on the topmost surface with the position
detection unit 10 therebetween. The protective layer sec-
tion 31 is composed of, e.g., glass.

<Position detection unit 10>

[0021] In the present embodiment, the position detec-
tion unit 10 comprises: the designated-position detection
control section 16; the XY coordinate formation section
composed of the X-axis line section 11, the Y-axis line
section 12, and the insulating layer 13; a drive signal
output section 14; and a position detection signal output
section 15.

[1. Designated-position detection control section 16]

[0022] The designated-position detection control sec-
tion 16 controls the entire operation of the position de-
tection unit 10 in coordination with the central processing
unit 20. More specifically, the designated-position detec-
tion control section 16 feeds a switching signal S10 to
the drive signal input section 14 and the designated-po-
sition detection control section 15 to control the on/off
operation of first signal input switches 51Y and second
signal input switches 52Y disposed in the drive signal
output section 14, and the on/off operation of third signal
input switches 61X and fourth signal input switches 62X.
The designated-position detection control section 16 re-
ceives a designated-position detection signal S14 from
the position detection signal output section 15 and pro-
vides the signal to the central processing unit 20 as the
designated-position detection signal S2.
[0023] A switch management table (FIG. 4) is provided
inside the designated-position detection control section
16, the switch management table being used for: con-
trolling the on/off operation of the first and second loop
coils connected to the Y-axis line bodies Y1 ... YM con-
stituting the Y-axis line section 12, and the third and fourth
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loop coils connected to the X-axis line bodies X1 ... XN
constituting the X-axis line section 11; and generating
the switching signal S10 for selecting the axis line bodies
used in the formation of a loop coil. The designated-po-
sition detection control section 16 generates the switch-
ing signal S10 on the basis of the switch management
table, and controls the on/off operation of the switches
of the first and second signal input switches 51Y, 52Y
and the third and fourth signal input switches 61X, 62X.

[2. X-axis line section 11 and Y-axis line section 12]

[0024] The X-axis line section 11 and the Y-axis line
section 12 constitute the XY coordinate formation section
together with the insulating layer 13. In the XY coordinate
formation section, the X-axis line section 11 extends in
rectilinear fashion in the Y-axis direction of the XY coor-
dinate plane, as shown in FIG. 3, and has N (e.g., 32)
rectilinear X-axis line bodies X1 ... XN arranged in par-
allel with each other at equidistant intervals in the X-axis
direction.
[0025] One end of the X-axis line bodies X1 ... XN is
connected to the third and fourth signal input switches
61X, 62X, the other end is short-circuited to a shared
signal line 67, and the other ends of the X-axis lines are
connected to each other.
[0026] The X-axis line bodies X1 ... XN form an output
loop coil by having at least two X-axis line bodies selected
in accordance with control carried out by the designated-
position detection control section 16.
[0027] In contrast, the Y-axis line section 12 extends
in rectilinear fashion in the X-axis direction of the XY co-
ordinate plane, and has M (e.g., 20) rectilinear Y-axis line
bodies Y1 ... YM arranged in parallel with each other at
equidistant intervals in the X-axis direction.
[0028] One end of the Y-axis line bodies Y1 ... YM is
connected to the first and second signal input switches
51Y, 52Y, the other end is short-circuited to a shared
signal line 57, and the other ends of the Y-axis lines are
connected to each other.
[0029] The Y-axis line bodies Y1 ... YM form an input
loop coil by having at least two Y-axis line bodies selected
in accordance with control carried out by the designated-
position detection control section 16.
[0030] In this manner, the X-axis line bodies X1 ... XN
and the Y-axis line bodies Y1 ... YM constituting the XY
coordinate detection section intersect in alternating fash-
ion so as to be mutually orthogonal with the insulating
layer 13 therebetween. The superimposed X-axis line
section 11 and Y-axis line section 12 make it possible to
specify the coordinate position by the intersection of the
X-axis line bodies X1 ... XN and the Y-axis line bodies
Y1 ... YM as the XY coordinate position on the display
surface of the display section 30, i.e., the operation dis-
play surface of the protective layer section 31.
[0031] More specifically, when the position designation
tool 2 has designated an XY coordinate position of the
XY coordinate formation section, an input signal inputted

from an input loop coil formed by at least two Y-axis line
bodies selected by the drive signal output section 14 is
transmitted to an output loop coil formed by at least two
X-axis line bodies selected by the position detection sig-
nal output section 15 via the position designation tool 2,
whereby the designated-position detection signal S14 is
outputted from the position detection signal output sec-
tion 15.

[3. Drive signal output section 14]

[0032] The drive signal output section 14 is provided
to one end side of the plurality of Y-axis line bodies con-
stituting the Y-axis line section 12, and a drive pulse sig-
nal S4 generated by the drive signal output section 14 is
inputted to the one end side of the plurality of Y-axis line
bodies.
[0033] Specifically, the drive signal output section 14
comprises the first signal input switches 51Y, the second
signal input switches 52Y, a shared signal line 53 to which
the first signal input switches 51Y are connected, a
shared signal line 54 to which the second signal input
switches are connected, a pulse generation circuit 55 for
transforming the drive pulse signal S4 generated on the
basis of a control signal S6 into a rectangular wave to be
fed to the shared signal line 53, an inverter 56, an am-
plifier 58, and switches ST1, ST2.
[0034] The first signal input switches 51Y are connect-
ed to one end of the Y-axis line bodies Y1, Y2 ... Y(M -
2), Y(M - 1), YM in corresponding fashion to the Y-axis
line bodies. These receive the drive pulse signal S4 gen-
erated in the input drive pulse generation circuit 55 on
the basis of the control signal S6 and transformed into a
rectangular wave via the inverter 56 and the amplifier 58,
and feeds the drive pulse signal S4 to the Y-axis line
bodies via the shared signal line 53. In other words, the
first signal input switches 51Y function as a first selection
section for selecting one or more Y-axis line bodies to
which the drive pulse signal S4 is inputted from among
the Y-axis line bodies Y1, Y2 ... Y(M - 2), Y(M - 1), YM.
[0035] One end of the second signal input switches
52Y is connected to one end of the Y-axis line bodies
Y1, Y2 ... Y(M - 2), Y(M - 1), YM, which is the later stage
of the first signal input switches 51Y, in corresponding
fashion to the Y-axis line bodies. The other end of the
second signal input switches 52Y is connected to ground
via the shared signal line 54. In other words, the second
signal input switches 52Y are provided between ground
and one end of the corresponding Y-axis line bodies in
corresponding fashion to the Y-axis line bodies. The sec-
ond signal input switches 52Y are switched on, whereby
the second signal input switches 52Y function as a sec-
ond selection section for forming an input loop coil to-
gether with the Y-axis line bodies selected by the first
signal input switches 51Y.
[0036] In other words, the first and second selection
sections function as a Y-axis line body selection section
for selecting at least two Y-axis line bodies for forming
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an input loop coil from the plurality of Y-axis line bodies.

[4. Position detection signal output section 15]

[0037] The position detection signal output section 15
is provided to one end side of the plurality of X-axis line
bodies constituting the X-axis line section 11, and outputs
the designated-position detection signal S14 corre-
sponding to a designated coordinate position when the
position designation tool 2 has designated an XY coor-
dinate position of the XY coordinate formation section.
[0038] Specifically, the position detection signal output
section 15 comprises the third signal input switches 61X,
the fourth signal input switches 62X, a shared signal line
63 to which the third signal input switches 61X are con-
nected, a shared signal line 64 to which the second signal
input switches 62X are connected, a switch ST3, and an
electromagnetic induction signal output circuit 66 having
a differential amplification circuit configuration.
[0039] The third signal input switches 61X are connect-
ed to one end of the X-axis line bodies X1, X2 ... X (N -
2), X (N - 1), XN in corresponding fashion to the X-axis
line bodies. These are connected, by way of the shared
signal line 63, to the non-inverting input end of the elec-
tromagnetic induction signal output circuit 66, which has
a differential amplification circuit configuration, via the
switch ST3. In other words, the third signal input switches
61X are connected to one end side of the X-axis line
bodies and select X-axis line bodies for forming an output
loop coil.
[0040] One end of the fourth signal input switches 62X
is connected to one end of the X-axis line bodies X1,
X2 ... X(N - 2), X(N - 1), XN, which is the later stage of
the third signal input switches 61X, in corresponding
fashion to the X-axis line bodies. The other end of the
fourth signal input switches 62X is connected to ground
via inverting input end of electromagnetic induction signal
output circuit 66 via the shared signal line 64. In other
words, the fourth signal input switches 62X are connect-
ed to one end side of the X-axis line bodies, and select
X-axis line bodies for forming an output loop coil together
with the X-axis line bodies selected by the third signal
input switches 61X.
[0041] In other words, the third signal input switches
61X and the fourth signal input switches 62X function as
an X-axis line body selection unit for selection at least
two X-axis line bodies for forming an output loop coil.

<Operation in the position detection unit 10>

[0042] FIGS. 4 and 5 are conceptual views showing a
switch management table provided inside the designat-
ed-position detection control section 16. The table shown
in FIG. 4 is used for controlling which Y-axis line bodies
in particular among the Y-axis line bodies Y1, Y2 ... Y(M
- 2), Y(M - 1), YM constituting the Y-axis line section 12
are to be used for forming an input loop coil, i.e., control-
ling the on/off operation of the first signal input switches

51Y and the second signal input switches 52Y connected
to one end of the Y-axis line bodies. The designated-
position detection control section 16 generates the
switching signal S10 on the basis of the table, and the
drive signal output section 14 having received the switch-
ing signal controls the signal input switches 51Y, 52Y to
form input loop coils LY1, ..., LYK using one or a combi-
nation of a plurality of Y-axis line bodies.
[0043] The table shown in FIG. 5 is used for controlling
which X-axis line bodies in particular among the X-axis
line bodies X1, X2 ... X (N - 2), X (N - 1), XN constituting
the X-axis line section 11 are to be used for forming an
output loop coil, i.e., controlling the on/off operation of
the third signal input switches 61X and the fourth signal
input switches 62X connected to one end of the X-axis
line bodies. The designated-position detection control
section 16 generates the switching signal S10 on the
basis of the table, and the position detection signal output
section 15 having received the switching signal controls
the signal input switches 61X, 62X to form output loop
coils LX1, ... , LXL using one or a combination of a plu-
rality of X-axis line bodies.
[0044] In the example of FIG. 4, 18 Y-axis line bodies
71 constituting the Y-axis line section 12 are shown in
the vertical axis direction, and input loop coil no. 72 (LY1
to LYK: LY7 in the example in FIG. 4) formed by the Y-
axis line bodies is shown in the horizontal axis direction.
The first signal input switches 51Y affixed with "a" in the
table and disposed in correspondence to one or more Y-
axis line bodies are switched on, on the basis of the
switching signal S10 received from the designated-posi-
tion detection control section 16. Also, at the same time,
the second signal input switches 52Y affixed with "b" in
the table and disposed in correspondence to one or more
Y-axis line bodies are switched on, on the basis of the
switching signal S10 received from the designated-posi-
tion detection control section 16.
[0045] FIG. 6 is a conceptual view of input loop coils
formed as a result of the first and second signal input
switches 51Y, 52Y being switched on by the switching
signal S10 generated on the basis of the table shown in
FIG. 4. Referring to input loop coil no. LY1 in the table of
FIG. 4, the Y-axis line body Y1 is affixed with "a" in the
table, and the first signal input switch 51Y1 correspond-
ing to the Y-axis line body Y1 is switched on. Also, the
Y-axis bodies Y5 and Y6 are affixed with "b" in the table,
and the second signal input switches 52Y5 and 52Y6
corresponding to the Y-axis bodies Y5 and Y6 are
switched on. As shown in FIG. 6, an input loop coil LY1
composed of the Y-axis line body Y1 and the Y-axis bod-
ies Y5 and Y6 is formed thereby.
[0046] Hereinbelow, the input loop coils LY2, LY3, ...,
LYK (LY7 in the example in FIG. 4) are similarly formed
on the basis of the table shown in FIG. 4.
[0047] The on/off operation of the first and second sig-
nal input switches is thus controlled on the basis of the
switch management table shown in FIG. 4, and one or
more input loop coils LY are thereby formed from the
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plurality of Y-axis line bodies.
[0048] The Y-axis line body selected by the first and
second signal input switches 51Y, 52Y is switched in se-
quential fashion on the basis of the switch management
table shown in FIG. 4, whereby the formed input loop
coils LY1, ..., LYK are also switched in sequential fash-
ion.
[0049] In the example of FIG. 5, 22 X-axis line bodies
73 constituting the X-axis line section 11 are shown in
the vertical direction, and output loop coil no. 74 (LX1 to
LXL) formed by the X-axis line bodies is shown in the
horizontal direction. The third signal input switches 61X
affixed with "a" in the table and disposed in correspond-
ence to one or more X-axis line bodies are switched on,
on the basis of the switching signal S10 received from
the designated-position detection control section 16. Al-
so, at the same time, the fourth signal input switches 62X
affixed with "b" in the table and disposed in correspond-
ence to one or more X-axis line bodies are switched on,
on the basis of the switching signal S10 received from
the designated-position detection control section 16.
[0050] FIG. 6 is a view conceptually showing the output
loop coils formed as a result of the third and fourth signal
input switches 61X, 62X being switched on by the switch-
ing signal S10 generated on the basis of the table shown
in FIG. 5. Referring to output loop coil no. LX1 of the table
in FIG. 5, the X-axis body X1 is affixed with "a" in the
table, and the third signal input switch 61X1 correspond-
ing to the X-axis body X1 is switched on. Also, the X-axis
bodies X5 and X6 are affixed with "b" in the table, and
the fourth signal input switches 62X5 and 62X6 corre-
sponding to the X-axis bodies X5 and X6 are switched
on. As shown in FIG. 6, an output loop coil LX1 composed
of the X-axis body X1 and the X-axis bodies X5 and X6
is formed thereby.
[0051] Hereinbelow, the output loop coils LX2, LX3, ...,
LXL (LY9 in the example in FIG. 5) are similarly formed,
as shown in FIG. 6, the basis of the table shown in FIG. 5.
[0052] The on/off operation of the third and fourth sig-
nal input switches is thus controlled on the basis of the
switch management table shown in FIG. 5, and one or
more input loop coils LX are thereby formed from the
plurality of X-axis line bodies.
[0053] The X-axis line body selected by the third and
fourth signal input switches 61X, 62X is switched in se-
quential fashion on the basis of the switch management
table shown in FIG. 5, whereby the formed output loop
coils LX1, ..., LXL are also switched in sequential fashion.
[0054] In the present embodiment, the drive signal out-
put section 14 switches on the first and second signal
input switches in sequence using a reference detection
cycle, and thereby generates a drive pulse signal in the
Y-axis line section 12 by allowing a drive pulse signal,
i.e., a drive input pulse electric current to flow in sequen-
tial fashion in the input loop coils LY1, LY2 ... LYK. In this
state, the user performs a pen-touch operation on the XY
coordinate plane of the XY coordinate formation section
using the pen-type position designation tool 2 to thereby

designate a coordinate position.
[0055] At this time, the position designation tool 2 has
a resonance circuit composed of an induction coil and a
resonance capacitor, and creates a tuning resonance
electric current in the induction coil and the resonance
capacitor using the magnetic field generated by the input
loop coils LY1, ..., LYK in the position touched with the
pen by the user. An induction voltage is induced in the
output loop coils LX1, ..., LXL in the position touched by
the pen, on the basis of the induction field generated in
the induction coil on the basis of tuning resonance electric
current.
[0056] The position detection signal output section 15
receives a detection voltage, which is based on the in-
duction voltage induced in the output loop coils LX1, ...,
LXL formed by the third and fourth signal input switches
61X, 62X, in the electromagnetic induction signal output
circuit 66, and outputs the detection voltage as a desig-
nated-position detection output signal S12. The output-
ted designated-position detection output signal S12 is
sent out to the designated-position detection control sec-
tion 16 as a position detection output signal S14 via a
synchronous wave detection circuit.
[0057] In the present embodiment, the on-operation in-
terval of the third and fourth signal input switches 61X,
62X of the position detection signal output section 15 is
selected by timing that cycles around the on-operation
intervals of the first and second signal input switches 51Y,
52Y of the drive signal output section 14. A position de-
tection output can thereby be obtained from all the output
loop coils LX1, ..., LXL during the drive intervals in which
the driver input pulse electric current is flowing to the
input loop coils LY1, ..., LYK.
[0058] In the present embodiment, it is apparent from
the tables shown in FIGS. 4 and 5 and the example of
the input loop coils and the output loop coils shown in
FIG. 6 that a loop coil may be formed in some cases by
using a plurality of axis line bodies in parallel (for exam-
ple, the Y-axis line body Y1 and Y-axis body Y2 in the
input loop coil LY2). Generally, a conductive line or other
line material for forming the axis line bodies according to
the present embodiment comprises a predetermined di-
rect current resistance component. However, using a plu-
rality of axis line bodies in parallel as in the present em-
bodiment makes it possible to reduce the effect of the
direct current resistance component.
[0059] In the present embodiment, the on operations
of the first and second signal input switches 51Y, 52Y
and the third and fourth signal input switches 61X, 62X
are controlled on the basis of the tables shown in FIGS.
4 and 5 to thereby form an input loop coils LY and an
output loop coils LX. However, the tables shown in FIGS.
4 and 5 can be rewritten, as appropriate, or the tables to
be referenced may be modified to thereby modify the
configuration (e.g., the width of individual loop coils
and/or the intervals between the loop coils) of the axis
line bodies for forming the loop coils.
[0060] For example, in the example shown in FIG. 4,
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three or four Y-axis line bodies are placed between the
input loop coils, but in the example shown in FIG. 7(a),
five or six Y-axis line bodies are placed between the input
loop coils. The width W1, W2 of the individual loop coils
formed by the Y-axis line bodies can thereby be modified,
as shown in FIG. 7(b).
[0061] In the example shown in FIG. 8(a), the width of
the input loop coils is three Y-axis line bodies in the same
manner as in FIG. 4, but the input loop coils LY1, ..., LY5
are not adjacently formed, but rather have a single Y-
axis line body placed therebetween (e.g., Y-axis body Y2
between LY1 and LY2). As shown in FIG. 8(b), an interval
P1 is thereby formed with ample spacing between adja-
cent input loop coils in comparison with the example of
the input loop coils shown in FIG. 4.
[0062] The examples shown in FIGS. 7 and 8 are both
examples of input loop coils LY, but, as shall be apparent,
the same control can also be implemented in the output
loop coils LX.
[0063] FIG. 9 is a diagram showing the processing flow
for the case in which three switch management tables (a
low-precision mode table, a high-precision mode table,
and a normal mode table) having different configurations
of axis line bodies for form loop coils are provided for the
Y-axis line section 12 (i.e., for the input loop coils) and
the X-axis line section 11 (i.e., for the output loop coils)
in the manner of the examples of FIGS. 7 and 8. In the
low-precision mode table, the intervals between loop
coils formed by the axis line bodies are formed wider than
in the normal mode table. The high-precision mode table
has intervals formed with narrow spacing between loop
coils formed by the axis line bodies in comparison with
the normal mode table.
[0064] In FIG. 9, first, the central processing unit 20
selects whether the low-precision mode table, the high-
precision mode table, or the normal mode table is to be
applied as the switch management table to be applied to
the Y-axis line section and X-axis line section (ST101).
The selection is made by the user or the application on
the basis of the conditions of the touch operation or in
accordance with the operation of the user. For example,
the normal mode table is selected when an application
on standby is to be executed. The low-precision mode
table is selected when a telephone application, an image
replay application, an image capture application, or other
application that does not require fine pen-touch operation
of the user is to be executed. The high-precision mode
table is selected when a character input application, a
drawing application, or other application that requires fine
pen-touch operation by the user is to be executed.
[0065] When the mode of the switch management ta-
ble to be used by the central processing unit 20 is select-
ed, the designated-position detection control section 16
sets the low-precision mode table, the high-precision
mode table, or the normal mode table as a reference in
accordance with the selection (ST102 to ST104). The
designated-position detection control section 16 gener-
ates the switching signal S10 in accordance with the

switch management table thus set, and sends the switch-
ing signal to the drive signal output section 14 and the
position detection signal output section 15 (ST105).
[0066] The drive signal output section 14 having re-
ceived the switching signal S10 controls the on-operation
of the first and second signal input switches 51Y, 52Y on
the basis of the switching signal S10, and switches the
input loop coils LY composed of the Y-axis line bodies
(ST106). The position detection signal output section 15
having received the switching signal S10 controls the on-
operation of the third and fourth signal input switches
61X, 62X on the basis of the switching signal S10, and
switches the output loop coils LX composed of the X-axis
line bodies (ST107).
[0067] The position detection signal output section 15
detects the coordinate position of the pen-touch opera-
tion carried out with the position designation tool 2 on the
XY coordinate plane of the XY coordinate formation sec-
tion using the input loop coils and output loop coils formed
in ST106 and ST107 (ST108). The position detection sig-
nal output section 15 generates the position detection
output signal S14 on the basis of the detected coordinate
position and sends the signal to the designated-position
detection control section 16 (ST109). The designated-
position detection control section 16 having received the
signal sends the designated-position detection signal S2
to the central processing unit 20 on the basis of the de-
tection output signal S14 thus received, and then ends
the present processing.
[0068] In the present embodiment, this processing is
repeated for a predetermined cycle. In the example de-
scribed above, three tables are used having different in-
tervals of loop coils formed by the axis line bodies, and
it is also possible to prepare tables having different
widths, different numbers, or the like of the axis line bod-
ies constituting individual loop coils. Using a plurality of
tables having different configurations of the axis line bod-
ies for forming the loop coils in this manner makes it pos-
sible to temporarily increase the detection precision of
the pen-touch operation and modify the detection speed
and/or the detectable range.
[0069] In the present embodiment, the on-operation of
the first and second signal input switches 51Y, 52Y con-
nected to the Y-axis line bodies and the third and fourth
signal input switches 61X, 62X connected to the X-axis
line bodies is controlled using the switch management
table. However, it is also possible to have the signal input
switches constantly on and to control the off-operation
of the switches on the basis of the switching signal S10
generated on the basis of the switch management table
to thereby form the input loop coils and output loop coils.

<Configuration of the XY coordinate formation section>

[0070] FIG. 10 is a view showing the specific structure
of the Y-axis line section 12 constituting the XY coordi-
nate formation section according to the present embod-
iment. In FIG. 10, the Y-axis line bodies constituting the
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Y-axis line section 12 extend in a rectilinear fashion, and
are arranged in parallel on the insulating layer 13 at mu-
tually equidistant intervals. On end of the Y-axis line bod-
ies is connected to the first and second signal input
switches 51Y, 52Y via a sensor connection draw-out sec-
tion 76. The other ends of the Y-axis line bodies are con-
nected to each other via the shared signal line 57.
[0071] In the present embodiment, an external periph-
eral electrode section 75 is disposed in a position on the
insulating layer 13 corresponding to the peripheral edge
of the display section 30. The external peripheral elec-
trode section 75 is provided for the purpose of reducing
static electricity and various noise components that be-
come superimposed on the Y-axis line bodies and the
display section 30. In lieu thereof, in the present embod-
iment, the external peripheral electrode section 75 is
used as one of the Y-axis line bodies constituting the Y-
axis line section 12. In other words, one end of the ex-
ternal peripheral electrode section 75 is connected to the
first and second signal input switches 51Y, 52Y via the
sensor connection draw-out section 76 in the same man-
ner as the Y-axis line bodies, and the outer edge of the
Y-axis line bodies extends parallel to the Y-axis line body
Y1 and extends in the right-angle direction to the Y-axis
line bodies after arriving at the outer edge of the Y-axis
line bodies. The external peripheral electrode section 75
is made to function as the shared signal line 57 and is
connected to the Y-axis line bodies. The outer edge of
the Y-axis line body YM extends parallel to the Y-axis
line body YM so as to again function as a single Y-axis
line body Y1. The external peripheral electrode section
75 is connected to the first and second signal input
switches 51Y, 52Y via the sensor connection draw-out
section 76.
[0072] In other words, in the present embodiment, the
Y-axis line bodies has a portion of the external peripheral
electrode section 75 formed as a Y-axis line body Y1,
has the Y-axis line bodies Y2, ..., Y(M - 1) arranged ad-
jacent thereto, and has a portion of the external peripheral
electrode section 75 formed as a Y-axis line body YM
adjacent thereto.
[0073] The external peripheral electrode section 75
was conventionally hidden in the casing of the terminal
device 1 and could not be used as a part of the XY co-
ordinate formation section, but using such a configuration
makes it possible to use the external peripheral electrode
section as the XY coordinate formation section and to
effectively use space in a terminal device.
[0074] The structure of the X-axis line section 11 will
not be described in particular detail, but the configuration
is the same except that the axis line bodies extend in a
direction orthogonal to the Y-axis line bodies.
[0075] FIG. 11 is a view schematically showing the
structure of the end part of a conventional Y-axis line
section, and FIG. 12 is a view schematically showing the
structure of the end part of the Y-axis line bodies consti-
tuting the Y-axis line section according to the present
embodiment.

[0076] FIG. 11(a) is a view schematically showing the
end part of a conventional Y-axis line section. FIG. 11(b)
is a view schematically showing a partial cross section
of the end part of a conventional Y-axis line section. In
FIG. 11(a), the axis line bodies 77 and 78, and the like
constituting the conventional Y-axis line section are con-
nected by an inter-body lead line 81c, whereby loop coils
are formed with the combinations of the constituting axis
line bodies formed in a fixed manner. The constituted
loop coils are arranged so as to be mutually overlapping.
Therefore, in FIG. 11(b), the inter-body lead line 81c is
disposed on the surface opposite from the surface on
which the axis line bodies of an insulating layer 79 are
disposed in order to prevent structural interference be-
tween loop coils. Loop coils are formed by the inter-body
lead line 81c and the end part of the axis line bodies being
connected via interlayer connection sections 81a, 81b.
Accordingly, a through-hole 80 is required in the insulat-
ing layer 79.
[0077] On the other hand, in the Y-axis line bodies ac-
cording to the present embodiment, one end thereof is
connected to the first and second signal input switches
51Y, 52Y, and input loop coils are formed by controlling
the on/off operation of the signal input switches. There-
fore, the Y-axis line bodies Y1 ... YM can be formed so
that one end thereof is connected to the shared signal
lines 53 and 54 via the first and second signal input
switches 51Y, 52Y. In other words, as shown in FIG. 12,
all of the Y-axis line bodies Y1 ... YM can be disposed
on one surface of the insulating layer 13. Consequently,
an insulating layer having a through-hole conventionally
required in the Y-axis line bodies is not required. It is
thereby possible to use polyethylene terephthalate
(PET), polycarbonate (PC), or another low-cost, flexible
transparent film material as the insulating layer 13.
[0078] According to the terminal device 1 and the po-
sition detection unit 10 according to the first embodiment
of the present invention, the Y-axis line bodies to which
the drive pulse signal S4 is inputted, i.e., the Y-axis line
bodies for forming the input loop coils are switched in
sequential fashion and selected by the first and second
signal input switches 51Y, 52Y connected to one end of
the plurality of Y-axis line bodies Y1 ... YM constituting
the Y-axis line section 12. The X-axis line bodies for form-
ing the output loop coils are switched in sequential fash-
ion and selected by the third and fourth signal input
switches 61X, 62X connected to the plurality of X-axis
line bodies X1 ... XN constituting the X-axis line section
11. Using such a configuration makes it possible to select,
as appropriate, and switch the axis line bodies for forming
the loop coils in accordance with conditions, and to tem-
porarily increase the coordinate detection precision and
modify the detection speed and/or the detectable range
of coordinates.
[0079] In some cases, it is possible to use a plurality
of Y-axis line bodies in parallel for forming the loop coils,
and making it possible to reduce the effect of the direct
current resistance component included in a conductive
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line for forming the axis line bodies.
[0080] The axis line bodies for forming the loop coils
are furthermore switched sequentially and controlled by
the first to fourth signal input switches, so the loop coils
do not interfere with each other in the manner seen in a
conventional XY coordinate detection section. There is
therefore no requirement to provide a through-hole or
special structure to the insulating layer 13 and options
for the insulating layer 13 can be broadened.

<Overview of the second embodiment of the present in-
vention>

[0081] A second embodiment of the present invention
will be described. A description of the components that
achieve the same function as the terminal device 1 and
the position detection unit 10 according to the first em-
bodiment described above will be omitted. The first em-
bodiment described above and the second embodiment
described below can be combined in part or in whole, as
appropriate.
[0082] As shown in FIG. 13, the constituent elements
constituting the terminal device 100 according to the sec-
ond embodiment of the present invention are the same
constituent elements of the terminal device 1 according
to the first embodiment shown in FIG. 2. However, an X-
axis line section 111 and a Y-axis line section 112 con-
stituting the XY coordinate formation section, and the
switch management table provided to designated-posi-
tion detection control section 116 are different as later
described. Therefore, the selection operation of the X-
axis line bodies X1, ..., XN constituting the X-axis line
section 111 and the selection operation of the Y-axis line
bodies Y1 ... YM constituting the Y-axis line section 112
are different, and a new function is imparted to the ter-
minal device 100 according to the second embodiment.
[0083] In other words, in the terminal device 100 ac-
cording to the second embodiment, a portion of the Y-
axis line bodies Y1 ... YM is used in the formation of input
loop coils for an electromagnetic induction scheme, and
the remaining portion is used as Y-axis electrodes for an
electrostatic capacitance scheme. Similarly, a portion of
the X-axis line bodies X1 ... XN is used in the formation
of output loop coils for an electromagnetic induction
scheme, and the remaining portion is used as X-axis elec-
trodes for an electrostatic capacitance scheme. There-
fore, the axis line bodies constituting the axis line sections
111, 112 in the present embodiment can be used as Y-
coordinate system electrodes or X-coordinate system
electrodes in an electrostatic capacitance scheme.
[0084] FIG. 13 is a block view showing the configura-
tion of a terminal device 100 according to the second
embodiment of the present invention. In FIG. 13, a ter-
minal device 100 according to the present embodiment
comprises, as constituent elements thereof, at least a
position detection unit 110, a central processing unit 20,
and a display section 30.
[0085] The position detection unit 110 is disposed on

the upper surface of the display section 30, and compris-
es the Y-axis line section 112, the X-axis line section 111,
and the insulating layer 13. The central processing unit
20 exchanges an information display signal S1 with the
display section 30. The central processing unit 20 also
receives from the designated-position detection control
unit 116 a display position detection signal S2 showing
a designated position when a user has designated a spe-
cific position on the XY display surface of the display
section 30 by performing an operation in which the pen-
shaped position designation tool 2 is brought into contact
with or proximity to the display surface of the display sec-
tion 30 (hereinafter referred to as a "pen touch opera-
tion"). Furthermore, in the terminal device 100 according
to the present embodiment, the central processing unit
20 receives from the designated-position detection con-
trol unit 116 a display position detection signal S2 show-
ing a designated position when a user has designated a
specific position on the XY display surface of the display
section 30 by performing an operation in which a fingertip
3 is brought into contact with or in proximity to the display
surface of the display section 30 (hereinafter referred to
as a "finger touch operation"). The specific details of the
position detection unit 110 are later described.

<Position detection unit 110>

[0086] In the present embodiment, the position detec-
tion unit 110 comprises the designated-position detection
control section 116; an XY coordinate formation section
composed of the X-axis line section 111, the Y-axis line
section 112, and the insulating layer 13; a drive signal
output section 114; and a position detection signal output
section 115.

[1. Designated-position detection control section 116]

[0087] The designated-position detection control sec-
tion 116 controls the entire operation of the position de-
tection unit 100 in coordination with the central process-
ing unit 20. More specifically, the designated-position de-
tection control section 116 feeds a switching signal S10
to the drive signal output section 114 and the position
detection signal output section 115 to control the on/off
operation of first signal input switches 51Y and second
signal input switches 52Y disposed in the drive signal
output section 114, and the on/off operation of third signal
input switches 61X and fourth signal input switches 62X.
The designated-position detection control section 116 re-
ceives a designated-position detection signal S14 from
the position detection signal output section 115 and pro-
vides the signal to the central processing unit 20 as the
designated-position detection signal S2.
[0088] A switch management table (FIG. 15) is provid-
ed inside the designated-position detection control sec-
tion 116, the switch management table being used for:
controlling the on/off operation of the first and second
signal input switches 51Y, 52Y connected to the Y-axis
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line bodies Y1 ... YM constituting the Y-axis line section
12, and the third and fourth signal input switches 61X,
62X connected to the X-axis line bodies X1 ... XN con-
stituting the X-axis line section 11; and generating the
switching signal S10 for selecting the axis line bodies to
be used in the formation of a loop coil in an electromag-
netic induction scheme, and the axis line bodies to be
used as X-axis and Y-axis electrodes in an electrostatic
capacitance scheme. The designated-position detection
control section 116 generates the switching signal S10
on the basis of the switch management table, and con-
trols the on/off operation of the switches of the first and
second signal input switches 51Y, 52Y and the third and
fourth signal input switches 61X, 62X.

[2. X-axis line section 111 and Y-axis line section 112]

[0089] The X-axis line section 111 and the Y-axis line
section 112 constitute the XY coordinate formation sec-
tion together with the insulating layer 13. In the XY coor-
dinate formation section, the X-axis line section 111 ex-
tends in rectilinear fashion in the Y-axis direction of the
XY coordinate plane, as shown in FIG. 14, and has N
(e.g., 32) rectilinear X-axis line bodies X1, X2 ... XN ar-
ranged in parallel with each other at equidistant intervals
in the X-axis direction.
[0090] In the second embodiment, one end side of pre-
determined X-axis line bodies X1, X2, X4, X6 ... X(N - 1),
XN of the X-axis line bodies X1, ..., XN is connected to
the third and fourth signal input switches 61X, 62X in the
same manner as the first embodiment, the other end is
short-circuited, and the other ends of the axis line bodies
are connected to each other via the shared signal line
67. On the other hand, one end of the remaining axis line
bodies X3, X5, X7 ... X (N - 4), X (N - 2) is connected to
the third and fourth signal input switches 61X, 62X, and
the other end sides of the axis line bodies are formed
independently of each other without being connected to
the shared signal line 67.
[0091] In other words, at least two axis line bodies are
selected from the X-axis line bodies X1, X2, X4, X6 ... X
(N - 1), XN of the X-axis line bodies X1, ..., XN in accord-
ance with the control carried out by the designated-po-
sition detection control section 116 to thereby form output
loop coils to be used in the electromagnetic induction
scheme.
[0092] On the other hand, individual X-axis electrodes
to be used in the electrostatic capacitance scheme are
formed among the X-axis line bodies X3, X5, X7 ... X (N
- 4), X (N - 2) of the X-axis line bodies X1 ... XN in ac-
cordance with control carried out by the designated-po-
sition detection control section 16.
[0093] In contrast, the Y-axis line section 112 extends
in rectilinear fashion in the X-axis direction of the XY co-
ordinate plane, and has M (e.g., 20) rectilinear Y-axis line
bodies Y1, Y2 ... YM arranged in parallel with each other
at equidistant intervals in the X-axis direction.
[0094] In the second embodiment, one end side of pre-

determined Y-axis line bodies Y1, Y2, Y4, Y6 ... Y(M -
1), YM of the Y-axis line bodies Y1, ..., YN is connected
to the first and second signal input switches 51Y, 52Y in
the same manner as the first embodiment, the other end
is short-circuited, and the other ends of the axis line bod-
ies are connected to each other via the shared signal line
57. On the other hand, one end of the remaining axis line
bodies Y3, Y5, Y7 ... Y (M - 4), Y (M - 2) is connected to
the first and second signal input switches 51Y, 52Y, but
the other end sides of the axis line bodies are formed
independently of each other without being connected to
the shared signal line 57.
[0095] At least two axis line bodies of the Y-axis line
bodies Y1, Y2, Y4, Y6 ... YM of the Y-axis line bodies
Y1 ... YM are selected in accordance with the control
carried out by the designated-position detection control
section 116 to form input loop coils in an electromagnetic
induction scheme.
[0096] On the other hand, individual Y-axis electrodes
to be used in an electrostatic capacitance scheme are
formed from Y3, Y5, Y7 ... Y (M - 4), Y (M - 2) among the
Y-axis line bodies Y1 ... YM in accordance with control
carried out by the designated-position detection control
section 116.
[0097] In this manner, the X-axis line bodies X1, X2 ...
XN and Y-axis line bodies Y1, Y2 ... YM constituting the
XY coordinate detection section intersect in alternating
fashion so as to be mutually orthogonal with the insulating
layer 13 placed therebetween. The coordinate position
can be specified by the intersecting point between the X-
axis line bodies X1, X2 ... XN and Y-axis line bodies Y1,
Y2 ... YM as the XY coordinate position on the display
surface of the display section 30, i.e., on the operation
display surface of the protective layer section 31 by the
stacked X-axis line section 111 and Y-axis line section
112.
[0098] More specifically, when control based on the
electromagnetic induction scheme is to be carried out by
the designated-position detection control section 116, an
input signal inputted from the input loop coils formed by
at least two Y-axis line bodies selected by the drive signal
output section 114 is transmitted to the output loop coils
formed via the position designation tool 2 by at least two
X-axis line bodies selected by the position detection sig-
nal output section 115 when the position designation tool
2 has designated the XY coordinate position of the XY
coordinate formation section in the same manner as the
first embodiment, whereby the position detection signal
S14 is outputted from the position detection signal output
section 115.
[0099] On the other hand, when control based on the
electrostatic capacitance scheme is to be carried out by
the designated-position detection control section 116,
the fingertip 3 designates an XY coordinate position of
the XY coordinate formation section, whereupon the
electromagnetic field formed by the position detection
signal output section 115 and the Y-axis line bodies se-
lected by the drive signal output section 114 is converted
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to an electrostatic value corresponding to the user’s fin-
ger. A change in the electrostatic value is detected by
the position detection signal output section 115, whereby
the designated-position detection signal S14 is generat-
ed, and the designated-position detection signal S14 is
outputted from the position detection signal output sec-
tion 115.

[3. Drive signal output section 114]

[0100] The drive signal output section 114 is provided
to one end side of the plurality of Y-axis line bodies con-
stituting the Y-axis line section 112, and a drive pulse
signal S4 generated by the drive signal input section 114
is inputted to the one end side of the plurality of Y-axis
line bodies.
[0101] Specifically, the drive signal input section 114
comprises the first signal input switches 51Y, the second
signal input switches 52Y, a shared signal line 53 to which
the first signal input switches 51Y are connected, a
shared signal line 54 to which the second signal input
switches are connected, a pulse generation circuit 55 for
transforming the drive pulse signal S4 generated on the
basis of a control signal S6 into a rectangular wave to be
fed to the shared signal line 53, an inverter 56, an am-
plifier 58, and switches ST1, ST2.
[0102] The first signal input switches 51Y are connect-
ed to one end of the Y-axis line bodies Y1 ... Y(M - 1),
YM in corresponding fashion to the Y-axis line bodies.
These receive, by way of the shared signal line 53, the
drive pulse signal S4 generated in the input drive pulse
generation circuit 55 on the basis of the control signal S6
and transformed into a rectangular wave via the inverter
56 and the amplifier 58, and feeds the drive pulse signal
S4 to the Y-axis line bodies. In other words, the first signal
input switches 51Y function as a first selection section
for selecting one or more Y-axis line bodies to which the
drive pulse signal S4 is inputted from among the Y-axis
line bodies Y1 ... YM.
[0103] In the present embodiment, the Y-axis line bod-
ies Y1, Y2, Y4, Y6 ... Y (M - 1), YM of the Y-axis line
bodies Y1 ... YM are used as Y-axis line bodies for form-
ing input loop coils in an electromagnetic induction
scheme. On the other hand, the remaining Y-axis line
bodies, i.e., the Y-axis line bodies Y3, Y5, Y7 ... Y (M -
4), Y (M - 2) are used as Y-axis electrodes in an electro-
static capacitance scheme. Therefore, the first signal in-
put switches 51Y corresponding to the Y-axis line bodies
Y1, Y2, Y4, Y6 ... Y (M - 1), YM for forming input loop
coils in an electromagnetic induction scheme and the first
signal input switches 51Y corresponding to the Y-axis
line bodies Y3, Y5, Y7 ... Y (M - 4), Y (M - 2) used as Y-
axis electrodes in an electrostatic capacitance scheme
are both switched on in sequential fashion in a predeter-
mined cycle.
[0104] One end of the second signal input switches
52Y is connected to one end of the Y-axis line bodies
Y1, Y2 ... Y(M - 2), Y(M - 1), YM, which is the later stage

of the first signal input switches 51Y, in corresponding
fashion to the Y-axis line bodies. The other end of the
second signal input switches 52Y is connected to ground
via the shared signal line 54. In other words, the second
signal input switches 52Y are provided between ground
and one end of the corresponding Y-axis line bodies in
corresponding fashion to the Y-axis line bodies. The sec-
ond signal input switches 52Y are switched on, whereby
the second signal input switches 52Y are connected to
the Y-axis line bodies selected by the first signal input
switches 51Y, and function as a second selection section
for forming an input loop coil together with the Y-axis line
bodies selected by the first signal input switches 51Y.
[0105] In the present embodiment, the Y-axis line bod-
ies Y1, Y2, Y4, Y6 ... Y (M - 1), YM of the Y-axis line
bodies Y1 ... YM are used as Y-axis line bodies for form-
ing input loop coils in an electromagnetic induction
scheme. On the other hand, the remaining Y-axis line
bodies, i.e., the Y-axis line bodies Y3, Y5, Y7 ... Y (M -
4), Y (M - 2) are used as Y-axis electrodes in an electro-
static capacitance scheme. Therefore, the second signal
input switches 52Y corresponding to the Y-axis line bod-
ies Y1, Y2, Y4, Y6 ... Y (M - 1), YM for forming input loop
coils in an electromagnetic induction scheme are
switched on in sequential fashion in a predetermined cy-
cle, and the second signal input switches 52Y corre-
sponding to the Y-axis line bodies Y3, Y5, Y7 ... Y (M -
4), Y (M - 2) are constantly off.
[0106] In other words, the first and second signal input
switches 51Y, 52Y corresponding to the Y-axis line bod-
ies Y1, Y2, Y4, Y6 ... Y(M - 1), YM to be used as input
loop coils are both switched on in sequential fashion in
a predetermined cycle. On the other hand, the first signal
input switches 51Y corresponding to the Y-axis line bod-
ies Y3, Y5, Y7 ... Y(M - 4), Y(M - 2) to be used as Y-axis
electrodes are switched on in sequential fashion in a pre-
determined cycle, and the second signal input switches
52Y are constantly off.

[4. Position detection signal output section 115]

[0107] The position detection signal output section is
provided to one end side of the plurality of X-axis line
bodies constituting the X-axis line section 111, and out-
puts a position detection signal corresponding to a des-
ignated coordinate position when the position designa-
tion tool 2 or the fingertip 3 has designated an XY coor-
dinate position of the XY coordinate formation section.
[0108] Specifically, the position detection signal output
section 115 comprises the third signal input switches
61X, the fourth signal input switches 62X, a shared signal
line 63 to which the third signal input switches 61X are
connected, a shared signal line 64 to which the second
signal input switches 62X are connected, a switch ST3,
and an electromagnetic induction signal output circuit 66
having a differential amplification circuit configuration, in
the same manner as the position detection signal output
section 15 of the first embodiment. The position detection
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signal output section 115 according to the present em-
bodiment furthermore comprises switches ST4 to ST7,
and an electrostatic capacitance signal output circuit 161.
[0109] The third signal input switches 61X are connect-
ed to one end of the X-axis line bodies X1 ... XN in cor-
respondence to the axis line bodies. These are connect-
ed, by way of the shared signal line 63, to the non-invert-
ing input end of the electromagnetic induction signal out-
put circuit 66, which has a differential amplification circuit
configuration, via the switch ST3. In other words, the third
signal input switches 61X are connected to one end side
of the X-axis line bodies and select X-axis line bodies for
forming an output loop coil.
[0110] In the present embodiment, the X-axis line bod-
ies X1, X2, X4, X6 ... X (N - 1), XN of the X-axis line
bodies X1 ... XN are used as the X-axis line bodies for
forming input loop coils in an electromagnetic induction
scheme. On the other hand, the remaining X-axis line
bodies, i.e., the X-axis line bodies X3, X5, X7 ... X (N -
4), X (N - 2) are used as X-axis electrodes in an electro-
static capacitance scheme. The third signal input switch-
es 61X corresponding to the X-axis line bodies X1, X2,
X4, X6 ... X (N - 1), XN for forming output loop coils in an
electromagnetic induction scheme, and the third signal
input switches 61X corresponding to the X-axis line bod-
ies X3, X5, X7 ... X (N - 4), X (N - 2) used as X-axis
electrodes in an electrostatic capacitance scheme are
both switched on in sequential fashion in a predetermined
cycle.
[0111] One end of the fourth signal input switches 62X
is connected to one end of the X-axis line bodies X1,
X2 ... X(N - 2), X(N - 1), XN, which is the later stage of
the third signal input switches 61X, in corresponding
fashion to the X-axis line bodies. The other end of the
fourth signal input switches 62X is connected together
with ground to the inversion input end of the electromag-
netic induction signal output circuit 66 via the shared sig-
nal line 64. In other words, the fourth signal input switches
62X are connected to one end side of the X-axis line
bodies and the X-axis line bodies for forming the output
loop coils are selected together with the X-axis line bodies
selected by the third signal input switches 61X.
[0112] In other words, the third signal input switches
61X and the fourth signal input switches 62X functions
as an X-axis line body selection unit for selecting at least
two X-axis line bodies for forming an input loop coil.
[0113] In the present embodiment, the X-axis line bod-
ies X1, X2, X4, X6 ... X(N - 1), XN of the X-axis line bodies
X1 ... XN are used as the X-axis line bodies for forming
input loop coils in an electromagnetic induction scheme.
On the other hand, the remaining X-axis line bodies, i.e.,
the X-axis line bodies X3, X5, X7 ... X(N - 4), X(N - 2) are
used as X-axis electrodes in an electrostatic capacitance
scheme. Therefore, the fourth signal input switches 62X
corresponding to the X-axis line bodies X1, X2, X4, X6 ...
X(N - 1), XN to be formed as output loop coils in an elec-
tromagnetic induction scheme are switched on in se-
quential fashion in a predetermined cycle, and the fourth

signal input switches 62X corresponding to the X-axis
line bodies X3, X5, X7 ... X(N - 4), X(N - 2) are constantly
off.
[0114] In other words, the third and fourth signal input
switches 61X, 62X corresponding to the X-axis line bod-
ies X1, X2, X4, X6 ... X(N - 1), XN to be used as output
loop coils are both switched on in sequential fashion in
a predetermined cycle. On the other hand, the third signal
input switches 61X corresponding to the Y-axis line bod-
ies X3, X5, X7 ... X(N - 4), X(N - 2) to be used as X-axis
electrodes are switched on in sequential fashion in a pre-
determined cycle, and the fourth signal input switches
62X are constantly off.

<Operation in the position detection unit 110>

[0115] FIGS. 15 and 16 are conceptual views showing
a switch management table provided inside the desig-
nated-position detection control section 116. The table
shown in FIG. 15 is used for controlling which Y-axis line
bodies in particular among the Y-axis line bodies Y1 ...
YM constituting the Y-axis line section 112 are to be used
for forming an input loop coil in the electromagnetic in-
duction scheme, i.e., controlling the on/off operation of
the first signal input switches 51Y and the second signal
input switches 52Y connected to one end of the Y-axis
line bodies. The designated-position detection control
section 116 generates the switching signal S10 on the
basis of the table, and the drive signal output section 114
having received the switching signal controls the signal
input switches 51Y, 52Y to form input loop coils LY1 ...
LYK in the electromagnetic induction scheme using one
or a combination of a plurality of Y-axis line bodies, and
to form Y-axis electrodes in the electrostatic capacitance
scheme.
[0116] The table shown in FIG. 16 is used for control-
ling which X-axis line bodies in particular among the X-
axis line bodies X1 ... XN constituting the X-axis line sec-
tion 111 are to be used for forming an output loop coil in
the electromagnetic induction scheme, i.e., controlling
the on/off operation of the third signal input switches 61X
and the fourth signal input switches 62X connected to
one end of the X-axis line bodies. The designated-posi-
tion detection control section 116 generates the switching
signal S10 on the basis of the table, and the position
detection signal output section 115 having received the
switching signal controls the signal input switches 61X,
62X to form output loop coils LX1 ... LXL in the electro-
magnetic induction scheme using one or a combination
of a plurality of X-axis line bodies, to form X-axis elec-
trodes in the electrostatic capacitance scheme.
[0117] In the example of FIG. 15, 17 Y-axis line bodies
constituting the Y-axis line section 112 are shown in the
vertical axis direction, and input loop coil no. (LY1 to LYK:
LY4 in the example in FIG. 4) formed by the Y-axis line
bodies is shown. The first signal input switches 51Y af-
fixed with "a" in the table and disposed in correspondence
to one or more Y-axis line bodies are switched on, on the

23 24 



EP 2 998 842 A1

14

5

10

15

20

25

30

35

40

45

50

55

basis of the switching signal S10 received from the des-
ignated-position detection control section 116. Also, at
the same time, the second signal input switches 52Y af-
fixed with "b" in the table and disposed in correspondence
to one or more Y-axis line bodies are switched on, on the
basis of the switching signal S10 received from the des-
ignated-position detection control section 116.
[0118] FIG. 17 is a conceptual view of input loop coils
formed as a result of the first and second signal input
switches 51Y, 52Y being switched on by the switching
signal S10 generated on the basis of the table shown in
FIG. 15. Referring to input loop coil no. LY1 in the table
of FIG. 15, the Y-axis line bodies Y1 and Y2 are affixed
with "a" in the table, and the first signal input switches
51Y1 and 51Y2 corresponding to the Y-axis line body Y1
are switched on. Also, the Y-axis bodies Y6 and Y8 are
affixed with "b", and the second signal input switches
52Y6 and 52Y8 corresponding to the Y-axis bodies Y6
and Y8 are switched on. As shown in FIG. 17, an input
loop coil LY1 composed of the Y-axis line bodies Y1 and
Y2 and the Y-axis bodies Y6 and Y8 is formed thereby.
Hereinbelow, LY2, LY3, and LY4 are formed in sequential
fashion in the same manner.
[0119] Referring to FIG. 15, "a" and "b" are not affixed
to the Y-axis line bodies Y3, Y5, Y7, Y9, Y11, Y13, and
Y15. In other words, this shows that these Y-axis line
bodies function as Y-axis electrodes in an electrostatic
capacitance scheme, and the first signal input switches
51Y are switched on in sequential fashion with reference
to the switch management table for controlling Y-axis
electrodes in an electrostatic capacitance scheme pre-
pared as required. The second signal input switches
52Y3, 52Y5, 52Y7, 52Y9, 52Y11, 52Y13, 52Y15 provid-
ed in corresponding fashion to the Y-axis line bodies are
off.
[0120] In the example of FIG. 16, 21 X-axis line bodies
constituting the X-axis line section 11 are shown in the
vertical direction, and output loop coil no. 74 (LX1 ... LXL)
formed by the X-axis line bodies is shown. The third signal
input switches 61X affixed with "a" in the table and dis-
posed in correspondence to one or more X-axis line bod-
ies are switched on, on the basis of the switching signal
S10 received from the designated-position detection
control section 116. Also, at the same time, the fourth
signal input switches 62X affixed with "b" in the table and
disposed in correspondence to one or more X-axis line
bodies are switched on, on the basis of the switching
signal S10 received from the designated-position detec-
tion control section 116.
[0121] FIG. 17 is a conceptual view of output loop coils
formed as a result of the third and fourth signal input
switches 61X, 62X being switched on by the switching
signal S10 generated on the basis of the table shown in
FIG. 16. Referring to output loop coil no. LX1 in the table
of FIG. 16, the X-axis line bodies X1 and X2 are affixed
with "a" in the table, and the third signal input switches
61X1, 61X2 corresponding to the X-axis line bodies X1
and X2 are switched on. Also, the X-axis bodies X6 and

X8 are affixed with "b", and the fourth signal input switch-
es 62X6, 62X8 corresponding to the X-axis bodies X6
and X8 are switched on. As shown in FIG. 17, an output
loop coil LX1 composed of the X-axis line bodies X1 and
X2 and the X-axis bodies X6 and X8 is formed thereby.
Hereinbelow, LX2, LX3, LX4, and LX5 are formed in se-
quential fashion in the same manner.
[0122] Referring to FIG. 16, "a" and "b" are not affixed
to the X-axis line bodies X3, X5, X7, X9, X11, X13, X15,
X17, and X19. In other words, this shows that these X-
axis line bodies function as X-axis electrodes in an elec-
trostatic capacitance scheme, and the third signal input
switches 61X are switched on in sequential fashion with
reference to the switch management table for controlling
X-axis electrodes in an electrostatic capacitance scheme
prepared as required. The fourth signal input switches
62X3, 62X5, 62X7, 62X9, 62X11, 62X13, 62X15, 62X17,
and 62X19 provided in corresponding fashion to the X-
axis line bodies are off.
[0123] In the present embodiment, the drive signal in-
put section 114 switches on the first and second signal
input switches in sequence using a reference detection
cycle, and thereby generates a drive pulse signal in the
Y-axis line section 112 by allowing a drive pulse signal,
i.e., a drive input pulse electric current to flow in sequen-
tial fashion in the input loop coils LY1, LY2 ... LYK, as
shown in FIG. 17. In this state, the user performs a pen-
touch operation on the XY coordinate plane of the XY
coordinate formation section using the pen-type position
designation tool 2 to thereby designate a coordinate po-
sition.
[0124] At this time, the position designation tool 2 has
a resonance circuit composed of an induction coil and a
resonance capacitor, and creates a tuning resonance
electric current in the induction coil and the resonance
capacitor using the magnetic field generated by the input
loop coils LY1 ... LYK in the position touched with the
pen by the user. An induction voltage is induced in the
output loop coils LX1 ... LXL in the position touched by
the pen, on the basis of the induction field generated in
the induction coil on the basis of tuning resonance electric
current.
[0125] The position detection signal output section 115
receives a detection voltage, which is based on the in-
duction voltage induced in the output loop coils LX1 ...
LXL formed by the third and fourth signal input switches
61X, 62X, in the electromagnetic induction signal output
circuit 66, and outputs the detection voltage as a desig-
nated-position detection output signal S12. The output-
ted designated-position detection output signal S12 is
sent out to the designated-position detection control sec-
tion 116 as a position detection output signal S14 via a
synchronous wave detection circuit.
[0126] On the other hand, a portion of the axis line bod-
ies of all the axis line bodies function as Y-axis electrodes
and X-axis electrodes in an electrostatic capacitance
scheme as shown in FIG. 18. In other words, the Y-axis
line bodies Y3, Y5 ... Y15 functioning as Y-axis elec-
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trodes and the X-axis line bodies X3, X5 ... X19 function-
ing as X-axis electrodes in an electrostatic capacitance
scheme are mutually orthogonal to form an XY coordi-
nate system (Xn, Ym), as shown in FIG. 18. An electro-
static field generated by a stray electrostatic capacitance
is thereby formed about the intersecting positions of the
Y-axis line bodies and the X-axis line bodies.
[0127] This electrostatic field has a stray electrostatic
capacitance CZ generated substantially uniformly in the
XY coordinate system, the stray electrostatic capaci-
tance being formed between two X-axis line bodies X(n
- 1) and X(n + 1) as well as two Y-axis line bodies Y(m -
1) and Y(m + 1), which are mutually adjacent so as to
face each other about a single point of intersection at the
coordinate (Xn, Ym) in the grid space of the XY coordi-
nate system.
[0128] When a predetermined position coordinate (Xn,
YM) is touched by the fingertip 3 of a user, the total ca-
pacitance value of the floating capacitance value is dis-
tributed between the X-axis line bodies X(n - 1), Xn, X(n
+ 1) and the Y-axis line bodies Y(m - 1), Ym, Y(m + 1) at
the designated position and in the periphery thereof in
the electrostatic field of the XY coordinate system.
[0129] When the drive pulse signal S4 is inputted to
the Y-axis line bodies Y3, Y5 ... Y15 in this arrangement,
a voltage output corresponding to the floating capaci-
tance value is transmitted to the X-axis lines.
[0130] When the first signal input switches 51Y3,
51Y5 ... 51Y15 of the drive signal input section 14 are
switched on in sequential fashion, a detection output is
obtained when the third signal input switches 61X3,
61X5 ... 61X19 of the position detection signal output
section 15 are switched on, and the detection output is
outputted from the electrostatic capacitance signal out-
put circuit 161 as an electrostatic capacitance detection
signal S13 of when the coordinate (Xn, Xm) position has
been touch-operated by the fingertip 3 and is sent out to
the designated-position detection control section 16 as
the position detection output signal S14 via the synchro-
nous wave detection circuit.
[0131] Although not particularly shown, in the present
embodiment, a plurality of tables having different config-
urations of the axis line bodies for forming the loop coils
and/or configurations of the axis line bodies that function
as X- and Y-axis electrodes in an electrostatic capaci-
tance scheme is provided in the same manner as the first
embodiment, thereby making it possible to temporarily
increase the detection precision of the pen-touch oper-
ation or finger touch operation, and to modify the detec-
tion speed and/or the detectable range.

<Configuration of the XY coordinate formation section>

[0132] FIG. 19 is a view showing the specific structure
of the Y-axis line section 112 constituting the XY coordi-
nate formation section according to the present embod-
iment. In FIG. 19, the Y-axis line bodies Y1 ... YM con-
stituting the Y-axis line section 112 extend in a rectilinear

fashion, and are arranged in parallel on the insulating
layer 13 at mutually equidistant intervals. One end of the
Y-axis line bodies Y1, Y2, Y4 ... Y (M - 1), YM of the Y-
axis line bodies Y1 ... YM is connected to the first and
second signal input switches 51Y, 52Y via a sensor con-
nection draw-out section 76. The other ends of the Y-
axis line bodies Y1 ... YM short-circuited and are con-
nected to each other via the shared signal line 57.
[0133] On the other hand, one end of the remaining Y-
axis line bodies of the Y-axis line bodies Y1 ... YM, i.e.,
the Y-axis line bodies Y3, Y5 ... Y (M - 4), Y (M - 2) is
connected to the first and second signal input switches
51Y, 52Y via the sensor connection draw-out section 76,
and the other ends are mutually independent axis line
bodies that are not connected to the shared signal line 57.
[0134] In the present embodiment as well, an external
peripheral electrode section 75 may be used as a Y-axis
line body in the same manner as in the first embodiment.
Therefore, in the example shown in FIG. 19, a portion of
the external peripheral electrode functions as the Y-axis
line body Y1 and Y-axis line body YM, and furthermore
as the shared signal line 57.
[0135] In the present embodiment, a portion of the Y-
axis line bodies constituting the Y-axis line section 112
is used for forming input loop coils in an electromagnetic
induction scheme, and the remaining portion is used as
Y-axis electrodes in an electrostatic capacitance
scheme. Therefore, the Y-axis line bodies share the con-
figuration of the two long sides along the lengthwise di-
rection 171 and the two short sides connected to the
shared signal line 57 or the first and second signal input
switches 51Y, 52Y along the crosswise direction 172, but
in the present embodiment, the two long sides each have
a recess part 173 formed periodically. The Y-axis line
bodies thereby form a pattern in which a plurality of rhom-
bus parts or diamond-shaped parts 174 is connected in
continuous fashion.
[0136] FIG. 20 is an enlarged view showing a portion
of the Y-axis line section 112 constituting the XY coordi-
nate formation section according to the present embod-
iment. In FIG. 20, the external peripheral electrode sec-
tion 75 is used as a Y-axis line body Y1, i.e., as an elec-
tromagnetic induction electrode for forming a loop coil.
Arranged in the X-axis line direction mutually parallel to
each other are the Y-axis line body Y2 functioning as an
electromagnetic induction electrode for forming the loop
coil, the Y-axis line body Y3 functioning as a Y-axis elec-
trode in the electrostatic capacitance scheme, the Y-axis
line body Y4 functioning as an electromagnetic induction
electrode for forming a loop coil, the Y-axis line body Y5
functioning as a Y-axis electrode in the electrostatic ca-
pacitance scheme, the Y-axis line body Y6 functioning
as an electromagnetic induction electrode for forming a
loop coil, and the Y-axis line body Y7 functioning as a Y-
axis electrode in the electrostatic capacitance scheme.
Excluding the external peripheral electrode section 75,
the Y-axis line bodies have Y-axis line bodies that func-
tion as electromagnetic induction electrodes for forming
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loop coils, and Y-axis line bodies for functioning as Y-
axis electrodes in the electrostatic capacitance scheme,
which are arranged in alternating fashion.
[0137] In the drawing shown in FIG. 20, the recesses
along the long sides composed of electrodes are formed
with a different shape and size than the Y-axis line bodies
shown in FIG. 19. In other words, the Y-axis line bodies
have acute-angled, right-angled, or obtuse-angled edge
parts 175, and are formed in a waveform in which the
edge parts 175 having different orientations alternate in
continuous fashion, as shown in FIG. 20.
[0138] The structure of the X-axis line section 111 will
not be described in particular detail, but the configuration
is the same except that the axis line bodies extend in a
direction orthogonal to the Y-axis line bodies.
[0139] FIG. 21(a) is a view showing the axis line pat-
terns when the X-axis line section 111 (not shown) is
superimposed on the Y-axis line section 112 shown in
FIGS. 19 and 20. As described above, the X-axis line
bodies constituting the X-axis line section 111 is config-
ured so as to be orthogonal to the Y-axis line bodies
constituting the Y-axis line section 112. Excluding exter-
nal peripheral electrodes 176, the X-axis line section 111
has X-axis line bodies functioning as electromagnetic in-
duction electrodes in an electromagnetic induction
scheme for forming loop coils and X-axis line bodies func-
tioning as X-axis electrodes in an electrostatic capaci-
tance scheme that are arranged in alternating fashion in
the same manner as the Y-axis line section 112.
[0140] In FIG. 21(a), an area 177 and the like in which
electrostatic capacitance electrodes of the Y-axis line
body section 112 and electromagnetic induction elec-
trodes of the X-axis line body section are mutually adja-
cent in the vertical direction. An electrostatic field is
formed by the stray electrostatic capacitance about the
center of the mutually adjacent areas 177 and the like.
In the example in FIG. 21(a), the area 177 has a shape
separated into two locations: area 177(a) and 177(b). An
electrostatic field is formed by the stray electrostatic ca-
pacitance about the center of the area 177(a) and 177
(b) .
[0141] In the present embodiment, the shape of the
area 117 and the like in which the X-axis line section 111
and the Y-axis line section 112 are mutually adjacent in
the vertical direction is described as being a shape sep-
arated into two locations as shown in FIG. 21(a), but no
limitation is imposed by this shape. For example, a sub-
stantially I shape (rectilinear shape) may also be used.
[0142] It is possible to obtain the same effect as that
obtained by the first embodiment in the terminal device
100 and position detection unit 110 according to the sec-
ond embodiment of the present invention as well. Fur-
thermore, in the terminal device 100 and position detec-
tion unit 110 according to the second embodiment, the
axis line bodies functioning as loop coils in an electro-
magnetic induction scheme and the axis line bodies func-
tioning as axis electrodes in the an electrostatic capaci-
tance scheme are arranged in alternating fashion, there-

by making it possible to detect a pen-touch operation and
a finger-touch operation in which these two detection
schemes are used.

<Overview of the third embodiment of the present inven-
tion>

[0143] A third embodiment of the present invention will
be described. A description of the components that
achieve the same function as the terminal device and the
position detection unit according to the first and second
embodiments described above will be omitted. The first
and second embodiments described above and the third
embodiment described below can be combined in part
or in whole, as appropriate.
[0144] As shown in FIG. 22, the constituent elements
constituting the terminal device 200 according to the third
embodiment of the present invention are the same con-
stituent elements of the terminal device 1 according to
the first embodiment shown in FIG. 2. However, the con-
figuration of a drive signal input section 214 and a position
detection signal output section 215, and the switch man-
agement table provided to a designated-position detec-
tion control section 216 are different as later described.
Therefore, the selection operation of the X-axis line bod-
ies X1, ..., XN constituting a X-axis line section 211 and
the selection operation of the Y-axis line bodies Y1 ...
YM constituting a Y-axis line section 212 are different,
and a new function is imparted to the terminal device 200
according to the third embodiment.
[0145] In other words, in the terminal device 200 ac-
cording to the third embodiment, the Y-axis line bodies
Y1 ... YM are used in the formation of input loop coils for
an electromagnetic induction scheme, and are used as
Y-axis electrodes for an electrostatic capacitance
scheme in accordance with switching. Similarly, the X-
axis line bodies X1 ... XN are used in the formation of
output loop coils for an electromagnetic induction
scheme, and are used as X-axis electrodes for an elec-
trostatic capacitance scheme in accordance with switch-
ing. Therefore, in addition to the first embodiment, the
axis line bodies may be used as Y coordinate system
electrodes and X coordinate system electrodes in an
electrostatic capacitance scheme in accordance with
switching.
[0146] FIG. 22 is a block view showing the configura-
tion of a terminal device 200 according to the third em-
bodiment of the present invention. In FIG. 22, the terminal
device 200 according to the present embodiment com-
prises at least a position detection unit 210, a central
processing unit 20, and a display section 30 as constit-
uent elements thereof.
[0147] The central processing unit 20 receives from
the designated-position detection control unit 216 a dis-
play position detection signal S2 showing a designated
position when a user has designated a specific position
on the XY display surface of the display section 30 by
performing an operation in which the pen-shaped posi-
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tion designation tool 2 is brought into contact with or prox-
imity to the display surface of the display section 30 to
perform a pen-touch operation. In the terminal device
200 according to the present embodiment, the central
processing unit 20 furthermore receives from the desig-
nated-position detection control section 216 a display po-
sition detection signal S2 showing a designated position
when a user has designated a specific position on the
XY display surface of the display section 30 by performing
an operation in which the fingertip 3 is brought into con-
tact with or proximity to the display surface of the display
section 30 to perform a finger touch operation. The spe-
cific details of the position detection unit 210 are later-
described.

<Position detection unit 210>

[0148] In the present embodiment, the position detec-
tion unit 210 comprises the designated-position detection
control section 216; an XY coordinate formation section
composed of the X-axis line section 211, the Y-axis line
section 212, and the insulating layer 13; a drive signal
output section 214; and a position detection signal output
section 215.

[1. Designated-position detection control section 216]

[0149] A switch management table (FIG. 15) is provid-
ed inside the designated-position detection control sec-
tion 216, the switch management table being used for:
controlling the on/off operation of the first and second
signal input switches 51Y, 52Y connected to the Y-axis
line bodies 61Y constituting the Y-axis line section 12,
and the third and fourth signal input switches 61X, 62X
connected to the X-axis line bodies 62X constituting the
X-axis line section 11; and generating the switching sig-
nal S10 for selecting the axis line bodies used in the for-
mation of a loop coil in an electromagnetic induction
scheme or the axis line bodies used as the X-axis and
Y-axis electrodes in an electrostatic capacitance
scheme. The designated-position detection control sec-
tion 216 generates the switching signal S10 on the basis
of the switch management table, and controls the on/off
operation of the switches of the first and second signal
input switches 51Y, 52Y and the third and fourth signal
input switches 61X, 62X.
[0150] The designated-position detection control sec-
tion 216 receives from the position detection unit 210 a
mode selection signal S3 for selecting whether to have
the position detection unit 210 perform position detection
by the electromagnetic induction scheme (electromag-
netic induction mode) or perform position detection by
the electrostatic capacitance scheme (electrostatic ca-
pacitance mode). On the basis thereof, a mode selection
signal S5 is send out to the drive signal input section 214
and the position detection signal output section 215, the
mode selection signal being used for controlling Y-axis
line mode switches 251Y1 ... 251YM provided in corre-

sponding fashion to the Y-axis line bodies in a Y-axis line
mode switch section 251 provided inside the drive signal
input section 214, and X-axis line mode switches
262X1 ... 262XN provided in corresponding fashion to
the X-axis line bodies in an X-axis line mode switch sec-
tion 262 provided inside the position detection signal out-
put section 215
[0151] Other than the above, the function and config-
uration are the same as those of the designated-position
detection control section described in the first and second
embodiments.

[2. X-axis line section 211 and Y-axis line section 212]

[0152] The X-axis line section 211 and the Y-axis line
section 212 are composed of N and M number of X-axis
line bodies in the same manner as the other embodi-
ments, as shown in FIG. 23, and are arranged to as to
be mutually orthogonal. On the other hand, in the present
embodiment, the other end side which is not connected
to the third and fourth signal input switches 61X, 62X of
the X-axis line bodies X1 ... XN constituting the X-axis
line bodies is connected to the X-axis line mode switches
262X1 ... 262XN. Similarly, the other end side which is
not connected to the first and second signal input switch-
es 51Y, 52Y of the Y-axis line bodies Y1 ... YM consti-
tuting the Y-axis line bodies is connected to the Y-axis
line mode switches 251Y1 ... 251YM.
[0153] In other words, for example, when the Y-axis
line body mode switches connected to the other end of
the Y-axis line bodies Y1 ... YM have been switched on,
the position detection unit 210 is caused to function in
the electromagnetic induction mode. When the Y-axis
line body mode switches connected to the other end of
the Y-axis line bodies Y1 ... YM have not been switched
on, the position detection unit 210 is caused to function
in the electrostatic capacitance mode.

[3. Drive signal input section 214]

[0154] The drive signal input section 214 is provided
to one end side of the plurality of Y-axis line bodies con-
stituting the Y-axis line section 212, and a drive pulse
signal S4 generated by the drive signal drive signal input
section 214 is inputted to the one end side of the plurality
of Y-axis line bodies.
[0155] Specifically, the drive signal input section 214
has a Y-axis line mode switch section 251 in addition to
the constituent elements and functions provided by the
drive signal input section according to the first and second
embodiments. The Y-axis line mode switch section 251
comprises Y-axis line mode switches 251Y1 ... 251YM
connected to the other end side of the Y-axis line bodies
Y1 ... YM, i.e., to the side opposite of that to which the
first and second signal input switches 51Y, 52Y are con-
nected, in corresponding fashion to the Y-axis line bodies
Y1 ... YM.
[0156] The drive signal input section 214 controls the
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on-operation of the Y-axis line mode switches 251Y1 ...
251YM constituting the Y-axis line mode switch section
251 on the basis of the mode selection signal S5 received
from the designated-position detection control section
216.
[0157] Specifically, when the electromagnetic induc-
tion mode has been designated by the mode selection
signal S5, the Y-axis line mode switches 251Y1 ...
251YM are switched on, and the other end sides of the
Y-axis line bodies Y1 ... YM are connected to each other.
On the other hand, when the electrostatic capacitance
mode has been designated by the mode selection signal
S5, the Y-axis line mode switches 251Y1 ... 251YM are
switched off, and the other end sides of the Y-axis line
bodies Y1 ... YM are not connected to each other and
are placed in an independent arrangement.

[4. Position detection signal output section 215]

[0158] The position detection signal output section 215
is provided to one end side of the plurality of X-axis line
bodies constituting the X-axis line section 211, and out-
puts a position detection signal corresponding to a des-
ignated coordinate position when the position designa-
tion tool 2 or the fingertip 3 has designated an XY coor-
dinate position of the XY coordinate formation section.
[0159] Specifically, the position detection signal output
section 215 has an X-axis line mode switch section 262
in addition to the constituent elements and functions pro-
vided by the position detection signal output section ac-
cording to the first and second embodiments. The X-axis
line mode switch section 262 comprises X-axis line mode
switches 262X1 ... 262XN connected to the other end
side of the X-axis line bodies X1 ... XN, i.e., to the side
opposite of that to which the first and second signal input
switches 61X, 62X are connected, in corresponding fash-
ion to the X-axis line bodies X1 ... XN.
[0160] The position detection signal output section 215
controls the on-operation of the X-axis line mode switch-
es 262X1 ... 262XN constituting the X-axis line mode
switch section 262 on the basis of the mode selection
signal S5 received from the designated-position detec-
tion control section 216.
[0161] Specifically, when the electromagnetic induc-
tion mode has been designated by the mode selection
signal S5, the X-axis line mode switches 262X1 ... 262XN
are switched on, and the other end sides of the X-axis
line bodies X1 ... XN are connected to each other. On
the other hand, when the electrostatic capacitance mode
has been designated by the mode selection signal S5,
the X-axis line mode switches 262X1 ... 262XN are
switched off, and the other end sides of the X-axis line
bodies X1 ... XN are not connected to each other and are
placed in an independent arrangement.

<Operation of the position detection unit 210>

[0162] As described above, the position detection unit

210 in the present embodiment can be switched between
the electromagnetic induction mode and the electrostatic
capacitance mode on the basis of the mode selection
signal S5.

[1. Electromagnetic induction mode]

[0163] The designated-position detection control sec-
tion 216 receives the mode selection signal S3 from the
central processing unit 20. The central processing unit
20 determines which mode to select in accordance with
the type of application to be executed by the terminal
device 200, and generates the mode selection signal S3
in correspondence thereto. The designated-position de-
tection control section 216 having received the mode se-
lection signal sends out the mode selection signal S5 to
the drive signal input section 214 and the position detec-
tion signal output section 215.
[0164] First, the drive signal input section 214 having
received the mode selection signal S5 controls the on-
operation of the Y-axis line mode switches 251Y1 ...
251YM disposed in the Y-axis line mode switch section
251, which is located in the drive signal input section 214.
Specifically, the electromagnetic induction mode has
been selected by the central processing unit, and the Y-
axis line mode switches 251Y1 ... 251YM have therefore
been switched on. At this time, the other end sides of the
Y-axis line bodies Y1 ... YM are connected via the Y-axis
line mode switches 251Y1 ... 251YM.
[0165] Next, the designated-position detection control
section 216 selects a switch management table for de-
termining the Y-axis line bodies to be used on the basis
of the mode selection signal S3 generated by the central
processing unit 20. In this example, the electromagnetic
induction mode is currently selected, and therefore a
switch management table prepared for the electromag-
netic induction mode is selected. The designated-posi-
tion detection control section 216 generates a switching
signal S10 with reference to the switch management ta-
ble. The on-operation of the first and second signal input
switches 51Y, 52Y disposed in the drive signal input sec-
tion 14 is controlled on the basis of the switching signal
S10 to thereby control the formation of input loop coils.
[0166] Similarly, the designated-position detection
control section 216 controls the on-operation of the third
and fourth signal input switches 61X, 62X disposed in
the position detection signal output section 215 on the
basis of the switching signal S10 generated on the basis
of the switch management table to thereby control the
formation of output loop coils.
[0167] The configuration of the switch management ta-
ble in the electromagnetic induction mode and the
processing carried out until the position detection output
signal S14 is generated by the loop coils thus formed are
performed in the same manner as the first embodiment.
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[2. Electrostatic capacitance mode]

[0168] The designated-position detection control sec-
tion 216 receives the mode selection signal S3 from the
central processing unit 20. The central processing unit
20 determines which mode to select in accordance with
the type of application to be executed by the terminal
device 200, and generates the mode selection signal S3
in correspondence thereto. The designated-position de-
tection control section 216 having received the mode se-
lection signal sends out the mode selection signal S5 to
the drive signal input section 214 and the position detec-
tion signal output section 215.
[0169] First, the drive signal input section 214 having
received the mode selection signal S5 switches off the
Y-axis line mode switches 251Y1 ... 251YM disposed in
the Y-axis line mode switch section 251, which is located
in the drive signal input section 214. Specifically, the elec-
trostatic capacitance mode has been selected by the cen-
tral processing unit, and the Y-axis line mode switches
251Y1 ... 251YM have therefore been switched off. At
this time, the other end sides of the Y-axis line bodies
Y1 ... YM are no longer connected to each other and
each form an independent axis line body.
[0170] Next, the designated-position detection control
section 216 selects a switch management table for de-
termining the Y-axis line bodies to be used in the elec-
trostatic capacitance mode on the basis of the mode se-
lection signal S3 generated by the central processing unit
20. In this example, the electrostatic capacitance mode
is currently selected, and therefore a switch management
table prepared for the electrostatic capacitance mode is
selected. The designated-position detection control sec-
tion 216 generates a switching signal S10 with reference
to the switch management table. The on-operation of the
first signal input switches 51Y disposed in the drive signal
input section 14 is controlled on the basis of the switching
signal S10 to thereby sequentially switch the Y-axis line
bodies to which the drive pulse signal (voltage) is input-
ted. In the electrostatic capacitance mode, the second
signal input switches 52Y are in a constantly off state.
[0171] Similarly, the position detection signal output
section 215 having received the mode selection signal
S5 switches off the X-axis line mode switches 262X1 ...
262XN disposed in the X-axis line mode switch section
262, which is located in the position detection signal out-
put section 215. Specifically, the electrostatic capaci-
tance mode has been selected by the central processing
unit, and the X-axis line mode switches 262X1 ... 262XN
have therefore been switched off. Therefore, the other
end parts of the X-axis line bodies X1 ... XN are no longer
connected to each other and each form an independent
axis line body.
[0172] Next, the designated-position detection control
section 216 selects a switch management table for de-
termining the X-axis line bodies to be used in the elec-
trostatic capacitance mode on the basis of the mode se-
lection signal S3 generated by the central processing unit

20. In this example, the electrostatic capacitance mode
is currently selected, and therefore a switch management
table prepared for the electrostatic capacitance mode is
selected. The designated-position detection control sec-
tion 216 generates a switching signal S10 with reference
to the switch management table. The third signal input
switches 61X are sequentially switched on, on the basis
of the switching signal S10, whereby a detection output
is obtained and the designated-position detection signal
S14 is generated.
[0173] The processing up to generation of the desig-
nated-position detection signal S14 in the electrostatic
capacitance mode is the same as the processing in the
second embodiment. Although not shown in particular,
in relation to the switch management table of the elec-
trostatic capacitance mode, the timing for switching on
the first and third signal input switches 51Y, 61X is stip-
ulated in correlation with each of the Y-axis line bodies
and the X-axis line bodies.
[0174] FIG. 24 is a view showing an example of the
case in which the axis line bodies function as Y-axis elec-
trodes and X-axis electrodes in the electrostatic capaci-
tance mode. In FIG. 24, all of the axis line bodies are
used as Y-axis electrodes and X-axis electrodes. There-
fore, an electrostatic field produced by a stray electro-
static capacitance is thereby formed about the intersect-
ing positions of the Y-axis line bodies and the X-axis line
bodies.
[0175] In other words, when a drive pulse signal (volt-
age) S4 is inputted to the Y-axis line bodies Y1 ... YM,
the voltage output in relation to the stray electrostatic
capacitance value is transmitted to the X-axis lines. At
this time, the fingertip 3 of the user makes contact with
or is brought into proximity to the XY coordinate plane,
whereby a detection output is obtained on the basis of
the varying voltage and the contacted or proximal coor-
dinate (Xn, Ym) is designated.

<Configuration of the XY coordinate formation section>

[0176] FIG. 25 is a view showing the specific structure
of the Y-axis line section 212 constituting the XY coordi-
nate formation section according to the present embod-
iment. In FIG. 25, the Y-axis line bodies Y1 ... YM con-
stituting the X-axis line section 212 extend in a rectilinear
fashion, and are arranged in parallel on the insulating
layer 13 at mutually equidistant intervals. On end of the
Y-axis line bodies Y1 ... YM is connected to the first and
second signal input switches 51Y, 52Y via a sensor con-
nection draw-out section 76. The other ends of the Y-
axis line bodies are connected to the Y-axis line mode
switches 251Y1 ... 251YM, respectively, via a sensor
connection draw-out section 273.
[0177] In the present embodiment as well, an external
peripheral electrode section 75 may be used as a Y-axis
line body in the same manner as in the other embodi-
ments. Therefore, a portion of the external peripheral
electrode functions as the Y-axis line body Y1 and Y-axis
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line body YM in the example shown in FIG. 25.
[0178] In the present embodiment, the Y-axis line bod-
ies constituting the Y-axis line section 212 are used for
forming Y-axis electrodes in an electrostatic capacitance
scheme in accordance with the mode selection. There-
fore, the Y-axis line bodies share the configuration of the
two long sides along the lengthwise direction 271 and
the two short sides connected to the Y-axis line mode
switch section 251 or the first and second signal input
switches 51Y, 52Y along the crosswise direction 272, but
in the present embodiment, the two long sides each have
a recess part formed periodically. The Y-axis line bodies
thereby form a pattern in which a plurality of rhombus
parts or diamond-shaped parts 174 is connected in con-
tinuous fashion.
[0179] It is possible to obtain the same effect as that
obtained by the other embodiments in the terminal device
200 and position detection unit 210 according to the third
embodiment of the present invention as well. Further-
more, in the terminal device 200 and position detection
unit 210 according to the third embodiment, it is possible
to select whether the position detection unit is caused to
function in the electromagnetic induction mode or is
caused to function in the electrostatic capacitance mode.
It is furthermore possible to select and use, as appropri-
ate, whether the position detection unit 210 is to be
caused to function in the electromagnetic induction mode
or in the electrostatic capacitance mode in accordance
with the current state of usage of the terminal device 200
(in accordance with the type of application being execut-
ed).
[0180] The selection of such a mode is carried out in
the same manner as International Patent Application
PCT/JP2013/007081. Therefore, the content disclosed
in International Patent Application PCT/JP2013/007081
is incorporated by reference in the entirety thereof in the
present specification.

Key

[0181]

1 Terminal device
10 Position detection unit
11 X-axis line section
12 Y-axis line section
14 Drive signal input section
15 Position detection signal output section
16 Designated position detection control section
20 Central processing unit
30 Display section

Claims

1. A position detection unit comprising:

an XY coordinate formation section having a

configuration in which a plurality of X-axis line
bodies composed of line bodies and a plurality
of Y-axis line bodies composed of line bodies
are caused to intersect each other;
a drive signal input section for inputting drive
input signals to one end side of the plurality of
Y-axis line bodies, the drive signal input section
being provided to one end side of the plurality
of Y-axis line bodies; and
a position detection signal output section for out-
putting a position detection signal correspond-
ing to a designated coordinate position if a po-
sition designation tool has designated an XY co-
ordinate position of the XY coordinate formation
section, the position detection signal output sec-
tion being provided to one end side of the plu-
rality of X-axis line bodies; wherein
the plurality of Y-axis line bodies has one end
connected to the drive signal input section and
another end short-circuited; and
the drive signal input section comprises a Y-axis
line body selection section for selecting at least
two Y-axis line bodies for forming an input loop
coil from the plurality of Y-axis line bodies.

2. The position detection unit according to Claim 1,
wherein the Y-axis line body selection section com-
prises a first selection section for selecting at least
one Y-axis line body to which the drive input signal
is inputted from the plurality of Y-axis line bodies,
and a second selection section for selecting at least
one Y-axis line body for forming an input loop coil
together with the Y-axis line body selected by the
first selection section, from the plurality of Y-axis line
bodies excluding the Y-axis line body selected by
the first selection section.

3. The position detection unit according to Claim 1 or
2, wherein the drive signal input section forms an
input loop coil different from the input loop coil by a
combination of Y-axis line bodies different from the
at least two Y-axis line bodies that form an input loop
coil formed by the Y-axis line selection section.

4. The position detection unit according to any of
Claims 1 to 3, wherein
the plurality of X-axis line bodies is connected at one
end to the position detection signal output section,
and the other end is short-circuited, and
the position detection signal output section compris-
es an X-axis line body selection section for selecting
at least two X-axis line bodies for forming an output
loop coil from the plurality of X-axis line bodies.

5. The position detection unit according to Claim 4,
wherein the position detection unit transmits an input
signal inputted from the input loop coil to the output
loop coil via the position designation tool if the posi-
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tion designation tool has designated an XY coordi-
nate position of the XY coordinate formation section,
and thereby outputs the position detection signal
from the position detection signal output unit.

6. The position detection unit according to Claim 1,
wherein the drive signal input section sequentially
switches, in predetermined cycles, at least two Y-
axis line bodies selected by the Y-axis line body se-
lection section.

7. The position detection unit according to Claim 1,
wherein the position detection unit comprises a des-
ignated-position detection control section for send-
ing to the drive signal input section a switching signal
for selecting at least two Y-axis line bodies for form-
ing the input loop coil.

8. The position detection unit according to Claim 7,
wherein the designated-position detection control
section generates the switching signal on the basis
of a table in which at least two Y-axis line bodies for
forming the input loop coil are stored in advance.

9. The position detection unit according to Claim 8,
wherein the position detection unit has a plurality of
tables having mutually different combinations of at
least two Y-axis line bodies for forming the input loop
coil.

10. The position detection unit according to Claim 4,
wherein, in addition to position detection by an elec-
tromagnetic induction scheme in which an input sig-
nal inputted by the input loop coil is transmitted to
an output loop coil via a position designation tool to
thereby output the position detection signal, the po-
sition detection unit is capable of position detection
by an electrostatic capacitance scheme for output-
ting the position detection signal on the basis of var-
iation in a floating capacitance produced between
the plurality of Y-axis line bodies and the plurality of
X-axis line bodies.

11. The position detection unit according to Claim 10,
wherein the position detection unit uses at least two
X-axis line bodies and at least two Y-axis line bodies
from among the plurality of X-axis line bodies and
the plurality of Y-axis line bodies constituting the XY
coordinate formation section as an X-axis electrode
and a Y-axis electrode in an electrostatic capaci-
tance scheme when position detection is carried out
by the electrostatic capacitance scheme in the posi-
tion detection unit.

12. A terminal device comprising:

the position detection unit according to any of
Claims 1 to 11; and

a central processing unit for processing informa-
tion on the basis of a position detection signal
outputted from the position detection unit.
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